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umm 1 1 

fS^ i: T -b ^ C o A ;V ^ '> 7 - O -9" ^^'^ ^ h it-fS^ I- 7 ;U h-T.- 1 , 

[if 2 ] 

-e* ^ 1 tciamo^ ^ - ; 

( a ) @E^j^<^ia^iJ#-^ 1 mm.(or 5 y msB^'J ^Sr^ti"^ ^^-^^^^ K ; 

mim. 3 ] 

( a ) @B^!l^OiB^iJ#-^ 2 l::|B«<^:^*@B^J /ii- ^ D N A ; 

( b ) w.n^<DWJ^m^ 2 tc^v^T. 1 xi±Mco:^^^^^^*> •e^> #in^ ^ < ^t^x 

( c ) @fi^!j^<75MB^!j## 1 Kmn<Dmmm ^ d n a i: ^^tsij =&:^*@b^!J5^^ ^ ^ 

DNAt^^hU^'vj^^h ^^^#TT'^^ ^ U X L. ■7;V^>-;^-l, 6-tf 
( d ) eB^iJ^<7)@£^ij#^ 1 mamcC):^S@B5^iJ ^^i" ^DNA^:ij'^'fe<i:^>6 0 

rr - K-r <£. il^@B^!l;e»> >^ D N Ao 
[W^TJ 4 1 

( a ) @B^!J^C)@B^!J#-^ 3 t^lBftO T 5 ^ miB^'J ^ ^^^^^^9.', 
(b) iB5lJ^(7)SB^iJ#-^3 tci3V^-C, lJL\±m.m(Dr ^ >fW,ifi^^. #lJP^L<{4 
JtX^ttTtT ^ ym@B?iJ^>tL> z&^o-b K^7°^;/n-y>- 1 , 7 - if X sJ^T. "7 r 3^ --if® 

( c ) lB5^iJ^<^@B5nj#^3 lCiB^(DT ^ y miB^iJ < t 6 0 %iy.±<^5i=SIWltt^^ L 

[W^:* 5 ] 

( a ) |B^!j^C7)@e^iJ#^ 4 tCiBmcQ:^*SB^!j;^^ ^ D N A ; 

(b) @B^iJK<7)HB^J#-^4 t'iSV^T. 1 X(4M<?):^*5&^^i>:*. #in^)b<{±J¥A 
$tL/iJ^^Ifi511^;tL> /i^o-b K^T'y n-y.- 1 , 7 - tf^^'l^^ 7 r ^ --ffStt^^-f- 
^ iS^ F-r;5>DNA ; Xt4 

( c ) @B^il^<50lfi^iJ#-^ 4 mBttom^SB^i) ^ D N A ^ ffiffifl^ >&:^»@B5^!] ^ ^ ^ 

DNAfcX h V ^va^^' h^^#T-CvN-f yij ^MXL. K^-^^y n - 1 , 7 

{4 

( d ) @B^!j^<^>lB^!j#-i- 4 lc|Bm<^:^^@fi511 ^DNA^:^^'&<i:^>6 0 %mji<^^@ 
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llt*3K 6 ] 

( b ) w3m<Dmm^ 5 til j3v^-c> 1 x{±M<7)T 5 y mii^^^^ 'fvi'in ^ l < f± 

( c ) mmm^n^^ 5 ictam*?? r 5 y mtm t /j^^^^ < t ^ e 0 %jy.±<^ffiiwitt=t:^ l 

i 7 T - -If =^ :t i~ ^ ^ ^ K o 

[WW. 7] ^ 

( a ) SB^J^OSB^'iJ^-^ 6 tc|B%cO:^^|B^iJ ^) ^ ^ D N A ; 

(b) |B^ij^<0SB^iJ#-^6 tcjoV^-C. 1 gm> #t)n t < 

(c) @B^ijk(7)IB^iJ#^6 t::|B«comSSB^iJ^*1"^DNAi:5|=ittfi«J*m»@B^j56-^>'&^ 
X5i^>^7r i$'--lf:5:y^^-fe F--s:7-'^7 o - 1 , i -\^7s-^7.v 7 ^ ^ ^ ^ 

( d ) 1B^!]*C0IB^|J## 6 IC|B«0:^S@B^IJ ^^i"^ DNAii^^'i<t^60 %mji<^ffi 

o 

[Si*^ 8 1 

1-7 cov^-f ti.>6^tC|B<fe(55^^ -o 
[li*:^ 9 ] , . , . 

[m^M 10] 

[W^ifii u ^. 

ui--x:^^m^M 1 ~ 1 0 (Dv^-r:n.>6-iciBmo^^J' iJ'-o 

lit^ij 12] _^ 

ya.=.y hit-fS^t T-t^;l'C o A5E;;V5K^~>7--lf(^-9--7'-3-^-;; bitfK^-(^f^t-'7;Vi^ 

e-]£^^.7.y 7 ^-"ifXiiXW^V^y'yu-:^- 1 , 7 -^M^7.y 

r ^-^m^^m-r^^^^>'^^^'^='~ \'^-t ^Mii=F^^t^DN Ay y ^ ^ > 
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U r n - ^ - 1 , 5 - 1*;^ >m.:^}^^'^ v 9 - ^yt^ y^n- - -^i^-^ y'cL=. y h itfs 
1 3 ] 

[m^-^ 1 4 ] 

IW*:S 1 5 ] 
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[0 0 0 1 1 
[0 0 0 2] 

ttt? ^-a-^ ^ =fT V ^ ^or.mitB^m'^m^L <^ ^ ;v - ?Ji ^ a m ^ ^« 

^3i@(i:??;nf ^•iJ-'T i5';i'i:R?(ftL'2>o ;nf >' -9- ;v > ^(O j:^ )V ^ - ^ t 

m (RuBP) t^mitR^y!}^^ 3-^-^^^')"^') (PGA) $ ^ 

^fii^mTt^ivX ^^VtJVT )l^7-^^ 3 -V yWi (GAP) i)^^J^-^i^i>Mn'Q'^ ^ o 

{i. y)]^^ 6 - If^ ym. (FB P) •y()^h'7)l^^ h~y^6-V (F 6 P) 

, -bV^y'yu-:^ 1 , 7-\£;^V>M (SEP) . -fe K^^^y n-y?> 7 - V (S7 

P) > V 5 - >; >^>&if=^0TR u B P tiS^$tL^M-trab'5)o ^com. RuB 

P^^i^> P G AO-^jjK. irrj:io-^ij ^ )V-^<D~m^tR^<DM^ - :^ 

-1, 5-\^:^V (i^T^ Rub i s c o tm^^ 

i-^o ) J; orfl!feS$tL;i>o ^2SPtt'^v^ri±. T;vK9--H CGAPtvtKn^ 
S'T-th^'J^m (DHAP) i>^hFB P^(7)KJBt, DHAPRXfJ^V hU~X4-V 

ym. (E4P) ^-h SB P^(DK}:v:^^ mm <<^mmir^ mm ^ 

, 6 T ^^--if (FB P a s e ; FB P5^>-^F 6 P^(DKJ^^^^mir^WM) 

, -fe K^y^;^n-x 1, 7 --^ (SBPas e ; SBPtS-^jS? P^(D 

(DK'Z-Wt^ti^ V^;i/J^±tC#ft-^S ^>0^fc^/i)o Lyd^LFB P a s e:S.t^'S B P a s 

> V';V0 7;Vi^ h 1 , 6 -lfj:^>i^>^7r ^S^-'tfjt'fST (c y- 
F B P T - -If alfs^) ^7»e^lc#M6tJt::^m$-^'5>7°o^-i^-=^;t1-;S.^i5' i5'-:R<7 

1 ; wo 98/18940) o 

tfz. ^^^Synechococcus P C C 7 9 4 2 itfS^ fi^cD F B P / S B 

^^tLTv^^ (#t^^:^:m2. #^#t^^«i#MSo ) o 

[0 0 0 3] 
[0 0 0 4] 

Mmm<^mMmi. j^mimm^tz^ i o ommm'^^L. mmi^im^fz^ i o o 
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ov^-C<^lBft(±^ < ^ tfzi3)^}£l^'^^^)\^(DWMB-^X^^¥BV a s eXtiS B P a 

[#Bt^K 1 1 gII^<Zrrji»WO 9 8/1 8 9 4 0 7 ^ 

iWf^XW.2 \ #M 2000-253768 ^<km 

mt^-Xm 3 1 #Pf1 2 0 0 2 - 2 7 2 4 7 6 ^^Wl 

2 1 T - ^ 7^;^ • :r 7^ • :t T- y n V - • T > F • /-^M ^ 7 -f V 
'7 ^'^^ (Archives of Biotechnology and Biop 
hysics) ^ 1996 #s »334%. p. 27-36 

WWffX^W 5-V*'7 (Miyagawa) ^-^-f f-^- • ^nM i^' ^ n -7 

- (Nature Biotechnolgy) 2001#. ^19^> p. 965 

- 9 6 9 

[##W=:^:ft^2 ] ^>-rV y ^ • J^- • -Jj^-^ (B e n d i c h, A. J . ) . /-^W 

X (BioEssays), 1987^^^6^^ p. 279-282 
W^W^XM 3] •^^)if ' (Mai i g a , P . ) s YVy X - y • ^ T 
^ y n V- (Trends in biotechnology). 1993 
11^, p. 101-107 

mmtm'dk Lx^t-r^ mm] 

[0 0 0 5] 

^mMm^m^i. nmm^^xyt^m. 4f t^^^vt^^-y-^ ^';^^IPJ^-r^«<^ilfeT■ 
mm^m'^ir:hfzib<D^m 

[0 0 0 6] 

FBP a s eX(±/:S.O''S B P a s e ^mir ^ ^ > n^^^Um<D 

(1) Rubi s c o^^^fy^--;' h t T^^^;VC o A:^?;l/5K^S-9--tfO-if:7-'j3.^<;' 
hitfE^oPBltcFB P a s eX{±/':S.t/S B P a s evStt^^-T^ ^ Ki" 
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(2) FB P a s e-®&^*-t^ -A<7)V^TtL;0^-r-^ ;g)±lB (l) tcfefc 

( c ) mnm<Dmn^-w i t::iBm<^ r ^ y m^m t ^fj: < ti>6 o %iix±<Dm\ei^^^^ l 

(3) FBPa s evS14^^-r^ >/^°^5'H*=I- Ki-^jtf5T:d^ V>'r:rL>e/^(^ D 
NA>d^f5^-g)itfS^tr^«g., ±fB (1) l,zmM<0^^^-; 

( a ) SB^iJ^cope^iJ*^ 2 tc|B^co:^^S£^ij75- ^ ^ D N A ; 

( b ) m¥m<^mm^-w 2 ii^v^r. 1 xiimm<Dm.mi)^x^. mm. mu nmx 

^iifz^mm't^L. ^^^FBP a s eS1±^*i-;2> ^ >'^n°^K^='- Kf^DNA ; 

(c) ffi^!j^(75@B^iJ#-^l mB«0:^^SB^iJ^;ti-^DNA^;ffiMfi^>^4^SMB^!j55^^^^ 
DNAt;^ h V ^vjc:/ h>&^#TT'^^-f -7''; ^-f Xb^ y&^oFB P a s efSttt^i-^ 

( d ) nm^<7)nm^-^ 1 tciB«(^:^^@B^ij ^>t-r d n a t /^^^^ < t ^) e 0 %Jiii±offi 

I^It^^^L. ;ei^oFBP a s e 'Sft^^^l-^ ^ =f - Ki" ^:^*iB^!j7^^ -i) D 

NA. 

(4) SBP a s e^&tt^^t-^^J'>^^°^5^K>&^ ^Ov>-f ;h.^--e^;5>±|B (1) tClBft 
CD^^ ^ — ; 

( a ) IB5^!lSc7)@B^iJ#-^ 3 tc|Btt<^) T 5. y m^m ^^ir^ ^ I 

(b) mmmmm^^s tcisv^x. ix{±mii<7)T5 ymt^x^s mm. mn^ l < 

}f A$tL/iT5 y^lB^iJ^^L. /i^oS B Pas e vStt^>fr-t ^ >'/^°^^® ; Xfi 

(c ) @B^iJ^OMB^iJ#-^3 t'fBm(7)T^ ymmnt^-tj: < ti, e O %m±O^S|W|14=^*L 
. ;e>^oS B P a s efgt^^^-r^i^' ^^^°^'®> 

(5) S B P a s e St4^*1--2) ^(7) v^i^^;Jx;e)>co D 
NA/&^P>>&^st<KT--e2b'g)^ ±IB (1) l>^Mi.m<D^^ ^ - ; 

( a ) @E^IJ^W@B^!J#-^ 4 ^::|Bm(7?i^^@B^iJ;5- ^ ^ ;?> D N A ; 

( b ) @B^J*OiB^J#-^ 4 l>zi5\^>X. 1 Xiimm<DMmi}^X^. ftm> #iP ^> L < liWX 
^fifzm.^mn^^L. jJ-oSBP a s eS'14^^-r'5>:5'>^^°i^K*^- K1-^DNA ; 

( c ) W.'^mcomM^-^ 4 Km^f^^Mnm^k^ir^ D N a i:ffittfitJ^:^*Mfi^iJ;0- e> ^ 
DNAfcy?. h V >vx> ^:fe^#T-e^^^•^'; ^-f XL. 56^oS B Pas evStt'^^i"'?) 

( d ) mm^mm^^ 4 tC|B«<Dm*@B?iJ D N A < 6 0 %i)J.±(Dm 

mi±^^L. yii^oSBPas e ■ffitt^^'t'S ^ 3 - Ki" 'S*^*@B^!j>6>e> 'I. D 

NAs 

(6) FBP a s e:S.Lf=^SBP a s eV&tt=lr*i-'&^^'>^^°^®;^|^ ^CQ v>-rix;e»^T'^ 

±fa ( 1 ) f/zmniD^^ ^- 

( b ) nm^'^mm^-^ 5 ^sv^t. 1 xj±mot ^ y m^^^x^. em. l < j± 

#A^:}^7tT5 ym@B^J=lr^L. :d^oFBP a s e^S^U'^SBP a s e ^ ^^n" 

( c ) iB5^iJ^<^@B^J#-^ 5 izmmOT 5. y mSB^J ^^^^ < t ^) 6 0 %m±<^>fB|WJtt*5|- L 
. :d^oFBP a s eRZfSBF a s e vStt^^l"^ ^ 

(7) FBP a s 6 25:0^^3 BP a s e ^ ^^'^iJ'K^ 3- F-T^ilfK^T^^ 
^cov^-rtL/i^cODNA:;6^??^;2)3(tfS^-e*;|.. ±|B (1) tCiB«^tO--?r5' - ; 
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■^i^tzmmm't^L. /Jf^oFB P a s eRVS B P a s e vStt^^^i" ^ y/-^^M^:=i 

s e f!^tt=^;t1-'S ^ K "T ^ :^^S£^|J 7^)- ^ ^ D N A ; Xti 

(d) ie^iJS(7)iB^iJ#-t6 ^c|BftOtg*i£^iJ=^:t1"^DNAi:i>5&< t ^ 6 0 %mJi(?)5|=B 
|Wltt^;tL. :^^oF B Pas B P a s eMtt^^ti"^ K-r;g,m 

®S2^!]:J^?3^;i>DNA. 

(8) Hm^^J-by FB P a s eXt±/:S.C/S B P a s eMtt^^-r-S 

^ 3 - K-r ^ itfs^ ^^•^ti^DNA^^^'-^vh <7)iiiRr?g$^.'^ ^o±»i k v .-k a m^mti 

=^*i--2,^t =^#m^:1-'5.±lS (1) ~ (7) <D^j^nii)-\iZ%m.(D^'^ ^ 

(9) ^Jl^-fe-y h;?,^ V >J^'V^-AM'^M<^-hi1ti^7°n^-^-23:0^\ FBP a s e 
Xfi/^t^'S B P a s ef&'l4^>i-r'& iS' K1-^ilfE^=l:#tf D N A "7 iJ'* 

(11) R u b i s c o y >x ^ 5/ h itfS^ T -fe 5^ ;W C o A:^;V5K^>'9--if (^-^ 

(12) ^/s'ngj^cTjR u b i s c oi^^y"^— y h mfe^ ^ T -tr ^ ;i/ C o A;&;VjJ<^ 
l/'7-'&<D^y^=-y Ym^=?-(Om\ZYB-p a s eXfi/^S-I^'S B P a s evttt^^-f"^ 
iJ' Ki-^it-fS^^^tfDNA^^iJ^-^ h *^L. HrlB D N A 7 i^' p< ^ 

boiiiRps^^.^.cT^jirLi^i; 4^'v'-A,^'^fi5fi^;i-L. tuiaRub i s c oi^^y 

(13) ±12 (1) ~ (12) (D^^^i'fii)-\z%m.<D^^ ^-^^mmzmxLfz^MU 

(14) ±12 (1 3) m^mmmm^mm'W-^^'r^m.m. w 

(15) ^■^^■r^^::b±M (14) tclBftcoW. 

t/i. :$:^0.g{i^^#DNA(^)iitf5^^O#3- K«tCFBP a s e Xfi/:S:t;*^S B 
Pas ev&14^:#i-^^ Fi-;i,itf5^^^tf D N A 7 iJ'*^ > h^#AL 

[0 0 0 7] 

^-14, 5|^iCi«^^aJ^O^M#^> FBP a s e Xi±/:S.t/S B P a s 

e fete ^ ^^y^-^^'s,^ mxx' i ^ o (d^^ ^-k^:^ ff^sicm ^ ^x/t {± 

, :^?;vld~>'-if-l'i5^;K^#dg^*t:-^^FBP a s e Xii/'25.t/S B P a s e-®tt^*i-'S) 

Wb#'i.o L/iy&^^oT. ■^mn(o^'i^ ^ -^m^^fz^9.Mkmm(om^\t. i^iRs 
ttJij ^ ta t- ^ ± -^^ # 1 » ^ ^ i9 # ^ o 

FBP a 8 eX«/:S.ti*^S B P a s e ff^tt^^i"^ ^ 
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[0 0 0 81 

:$:||0^t^'f^ffi$^^FB P a s eXliXRl^^S B P a s e Stt^^-t ^ ^ Kfi. 

i^^-S ^^-^iJ^Ktr^-So y^-^^M^i^ FBPas 
eXtiSBP a s e (^V^T^<7)^^igtt:^;t1"^ ^ ^Ot:'^ o T . t tzMlo (Om^-i^'\^^ 

V^X. L-C<^jii;K^S:@Bl-'5)^-;^^ S B P a s 

e <7)^^V§tt^;|-i- ^ FBPas eRXfSBP a s e <^Mvgtt=lr^1- 

(J^T^ F B P/S B P a s e i:lil&|^;-r'5>o ) Lv^o 

[0 0 0 9 ] 

FBPas e -S^SK^iL-Cti. -0^11 x. mm^-^ IX-^^fi^T^^ mW.m 

^mf&^tt^X'^^o tfz^ SBP a s effitt^^-r^SfiKi: L-C(±, fUxiiWO* 

3 -e:^ ^fi^T< ^ BMiM ^m^f^ ^ t -^^X i-So FBP/SBPase mii'^TKir 9 
yj-^^9.h LT{±. i5llxf4WJ#-^5T-^$:}x^9>^I±lStC0FB P/S B P a s eOT 

5 y mie^iJ ^^if -?> ^ ^ i^^x i ^ o t^'fSffl ^tL;g> FBPas e 3ii±x:Rr/^s B P a 

#j]P^J) L< {±#A$^^/iT5 ym@B?y=l:*b. >6-o^tL-r^F B P a s e?S 
tt. SBP a s evStt. XfiFBP/SBP a s e -ffitt^^l-^ ^ V^^'iJ' ® ^> o 

:f:|tl3gj34gffi$tL;S, FB P a s e X{i/25.0*'S B P a s e^'^^^'f ^ ^ > 
K {i. 1 ^ 3 Xfi 5 tcffimco T ^ y mSfi^iJ ^ ^ ^ tL-€^-tL/I>>& < ^: ^> 6 0 % m± 

cOffilWII^^^i-^ ^ >'^^°^'K> t L < {i 8 0 %m±<7)^i|WIt4=lr:t1-;2>i5' J: 19 
$f S L< {±9 0 %iy«±OffiIWItt=^*i--S iS' ^/N'i^'K^ $ t tc$f ^ L < ii 9 5 %&.±.(Di^^n 
•'^^^^:h9 y^-^^MX^^X. /5-o-g-tt-Pn.F B P a s e-ffitt. SBP a s e X 
{±FBP/SBPas eMtt^^-r-i)^ >^^°^5'K^>-^^ tL^o 

•5 o 

[0 0 10] 

:$:^5gt::'ffiffl$tL;S, FB P a s e Xi±/':S,0=^S B P a s e Stt^^frt-'S ^ «^ 
- Fi-'S>l^*ie^iJ^^tfDNA-7 9 iJ''^ > h t LT{±. FBPase. SBPase. F 
BP/SBPase <^#^* =^ n - Ki" D N A:?5.t;*"lti|B#P^C0V&ttt^fS: ^ ^1" ^ > 

- Ki" ;2>DNA^v^^o FBPas et^'W^^-t Z> ^ > ^-^^ 9.-^ -=1 ~ Y-f^M. 
^le^ij t LT (i. #!l X. (fSfi^iJ*-^ 2 $ tt^ D N KW.¥W^^f^f^^ o SBPaseS 

^ K-t-^m*@e^O t LTii. M X. {fSB^J^-^ 4 DN 

KW.'^WmfhK^o FBP/SBPas e Stt^^l"'!) iJ' ^^-^i^^ 3 - K-r'2):^*@£ 
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FBP a s eX«/:S:y'SBP a s em^^m-t ^ ^ ^^-^^ Mi: =1 - Ki"^ D N A 7 ^ 
^>'htC{i, ±|BL/iSB»-f-2. 4 Xti 6 tt^ D N ATOtiiSV^T. iXfiSJcIEi 

SEP a s e^gtt^ XtiFBP/SBP a s e ^ >'^^°^' «^ - F1-^DN 

t'^i:^ ;5.@Kc7)^ <DiKmK X^. mm. ma l < an x^j: ^ iir 

[0 0 1 1 ] 

tfZs 2|s:^§gtrj5&ffi$:jxi)FB P a s e Xti/:S.tFS B P a s e Mtt=Sr*-t ^ 

NASB^iJi:. 'e*L-rtL/i=@«6tl^:^*Mfi^iJ;6^^ DN A ^i;^ h V >'yai:/ h;&^l4^TTVN 
^ ^'-f X /J^o-ea-e^^F B P a s e S B P a s e Stt^ X(± F B P/ S B 

Pas efe'I4=^^i-^ ^^^"iJ'K'^^i- Ki"*4^SSB^"J>^^^'5:'5>DNA/6^''^S ;^^^o X h 
i; >yi> h >fc^#Tt:v^'^ iJ'MXnrH^^DNAhii. ±|BD N A ^ 7°n --7^^: LT 

, 3n^- • ^N-Y^^'i; ij^-f ^-s, T'^-i^ • ^^-f 7^'; -I?- V 3 

ti-^f-if ^T'n iJ^M-H-va if V^^ i i: id i D #^ tt^ D N A 

P^-r ^ o X h V ^ > h ^J:M^ t X. «\ 0. 1 ~ 2 j§fi;gC0jftjK<7) S S 

Cv#?W (I'fiS^^ft'^S S Cv#?^0«i±. 1 5 OmM:^<t;•:^ h U A. ISmMiJ'J^^^ 

[0012] 

$ ^ld:z|5:^0Jld'ftffl$;?x;& FB P a s e X\t / :BlXI ^ B V a s e 
^^^~Y^i>'Dl^Ay^V^yV\Ut. ±|BL7t@B^lJ##2. 4 3Z.{± 6 (Cttc^ *L^#D 
NASSAU -e-^x-e^tL^^^ <hi^ 6 <d %&.±(DmM-\^i^\^. -h^^^M^itFBV a s e 
S B P a s e Xti FBP/SBPase ?S'l4=lr^i-S ^ «^ 3 - K-T 

'g>:^»i£5^iJ/e>^'b'fe'5>DNA^^'^^ ^x^o ffi[WJi4^^-r ^ D N A (i. /n^ X h V > v ^ > 
h >fc^f4^tdj3V^T. ^J?^< t ^>*tJ6 0%Jai.±Offi|W!tt^*-r^DNA> 0i L< (il^8 0 
%JJl.±cr.ti|WH±=^;ti-'&DNA. J;l9»^L<ti. |^ 9 0 %m±<7)3|ca[f]tt^;ti-;Z) DN A 
. $ P,ic|i?t L< i±*tj9 5%m±<^ffi^tt^^i-^DNA^V^^o y^^;;?.^V>'y 
^^'h^^j^tfi. '^Ilx.ii\ :^ h U -^A^S^s^ 1 9-4 0 mM^S, Ut\^<\±mi 9 
~ 2 0 mMgSt:\ ^SJStJ^^I!; 5 0 ~ 7 0 "CgJ^. 0^ L < ti*^ 6 0 ~ 6 5 °C®K<^^f^=£: 
V^^ o #td, :h h U ^J^m^-hm 1 9 raMt?jajg7&^~*^ 6 5 °CU^<D^^-ii^M^U^ bv>^ 

>^i3. JiLT. FBP a s eXkt/WSBI' a s e ^ ^^^^"^ - Kl" 

^SDNA^^^^'pOb. ^y^lC±|B^^-r7^'; ^MX-r^DNA:S:^f^S|WI'l±=^^-r^DNA 

[0013] 

■^mMiD^MiJ^y h(±, ||^#:DNAp|3tc;j=@|W|fi<jamx.tC ioT. ?S*tdSA$:}x^ 
J: did, ^SAitfS^0 5' -:S.y'^3' -fUid, ^|t#DNAOSf5^ t r n 

G (tRNA-Gly (GCC) ) . trnV (tRNA-Val (GAC) ) . trn 
f M ( t RNA- f Me t (C AU) ) . r b c LilfS^. a c c DitfT^T". t r n I ( 
tRNA-Ile (GAU)) ttrnA(tRNA-Ala (UGU)). 3' rps 
12 ('J .i^~V-v;l/7°nx^ > S 1 2 J:-^ y >- 3) itfE^. trnV(tRNA-Va 
1 (GAC) ) mi MS^iJtffiffifi^m^M=^<3 < ^:^^MB^J=^#tJnL/v:^>OT-*^o 

Pt-t^. 1^5 0 0-1 5 0 OfiKcom^@B^iJ^*-r^@E^iJ-e^^xii\ L<fflv^^^t 

ifi-r^^^o :L(D^^tj:^mmt\^x\t. mm'W-^^A(Dm.^^t'^9.m\^n—mm. 

mm^T> N A (7)ilfg^OfI5^HB^!l t ^Kfi^j id |WI - <o BB^iJ . Xii^/^D N A costfe?- 1 m 
® fit) id (f|— <^IB^!J ^^tflB^iJ idM-r ^ ffiWS^J ^m^SB^iJ /i^^^if h fi^ o 
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tfz. MAiffs^osAfi^p^^^iti 1 0 0 0 - 1 5 0 omm<Dmmm'tmi^s mm 

#DNA(?)dt{S^ trnG> trnfM^ rbc LMii:^. a c c DMU^^ 

trnl. trnA. 3' rpsl2 Mi^J-. t r n V^) h^fgffie^i^SM^^ < :h i> <D 

r?S^$tLrv^;z> : NC o o i 8 7 9) o mmi^ 

Gt t r n f M(^F^> rbc Ljitis^t a c c DMi^^<Dm. t r n I i t r nAom^ 
3' r p s 1 ZMi^^t t r n VcofBlO-e^j !9 . ^M'fiOMii:=?"A^h^'j^^j:mm^W:^^ 

tJtL< am 1 0 0 - 1 0 0 0 mm^m. J: 19 0t L < {i^tl 2 0 0 ~ 5 0 0 ^^m^-^'^) 

mrt^, r b c LitfSi^t a c c DstfST-^'ffiML/cllia^-b-;' Mco^, J:!9#lfflt3 

[0 0 14] 

h=^Mf ^ rbc LitfS^fi. ^|t#<^V A 3 - K 
$aTV>^ R u b i s c o 03tfE^T?^;&o Rub i s c o (i^ iTfe-^j^C O 2 gl^^JlSHI 

i6& ^-9-^ trisv^r, m^!^mx-^:h C O 2 m^KJB v^-^f^ 

js) *ML. iiiii&t:::fett^'ftitiii^<7)Mt ^^M^*tr*;s>o tfz, mmmitmm ( 

rbc LjlfS^i: LT{i. ^ ^-^^imBi^^^fT^ rbc LitfS^*&S L < ^ ^ ^ t >0^'-e 

S o 

[0 0 1 5] 

^iJxTv^^ T-b-5^;vC o Ap&;v5i^'^ v9-^f<7)jtfS^t?^^o T-kf^;vc o A ^ jj^' ^ v 
5^(7) a c c DAii:^t LXit^ ^ ^^=iMB^^^(0 a c c Dstf^^^l^S L < ffiv^-i> i: 

*i^#:a5fe<?) rbc Litf^^t^li^ft**^ a c c DMi^^ t ^^ir ^^m.:^ ^ y V ^ 
fflV^S>nttcJ:t9. FBPas eXHyRZfSBP a s e ff^tt^^-T ^ ^ n - 

BP a s eXiiXRV^SBF a s e Mtt =^ ^ 1" ^ iJ' >'^^°^' < iiv^^flj 

-i) o 

^*3. rbc Litfs^t a c c DMi^=^it^nh<7)^-g:ii^d 'Z^^ii^J:^^o m^i£r b 
c LMii:=ft a c c D^{5T t <^F^<7)#M - FII:!tO. ISSAstfST-<7)SAfifi;6^ ^ r b 
c Lit-fS^HyXii a c c D aiS^f He tL-T 1000-150 Ofl;g<^:^^^>r(DS$ 
^ * L . r b c L Mi^^X (± a c c D itfS^ i -g- Ml^m m X. L# ^ @£^ij X^ti i£ 

[0 0 1 6 1 

tjt. ^^mmn^mii(>^^m.:^-^y h{±. FBPas e 3l(±/25:y=^S B P a s e ^Stt 
> 1; .iey-A^^gpfi^^-r^ ^ Lv^o MDNA-7 9i^*> ^<0±^J{&^cv.i^-v- 

mmmt^}^.<Dm 7-11 m*sK±'^tc^^ ^ t l < > 9 ^&mm±mii^^ 
mhfix\^>^^ ^^$ii(D^mm ^^Lx^^iu£x\^^-^K s D t l o s d se^o 

Shine-Dalgarno s e q u e n c e OB&l^x-e^ I9 . 4 — 7'f@03^^l' 
:^^V:^^h^£^'t^'^Z^ hX^<^X^ -e-«0:^*ie?!j(i5'-AGGAGGU-3' {W.M 
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#-§-18) co-g|5X(i^SI5-^'ab^o 
[0 0 17] 

co^'n^-^- (E F 1 a 7°n^-^-) , 3 5 S7°n^-^-, p s h Ay°u^~^- 
^ P PDK7°0^-jJ'-, P s P AL 1 T'D^-iJ'-, P AL-7°n-t-^-, UBIZM 
1 :2.edf^^^-/o^-iS7-, r r ny'u^- ^ -^•^^^l^fhi^^o ^-^^ii. ^Jit#S*0 

[0 0 18] 

^'^j3KStt^ie*^>^l§II:^-b-7 FBP a s eXliXRXfSBP a s evtt^^^ 

1-^ ^ ^^N-^'K^n- Ki-'2>itf5^^#tfDNA79i5^^ > h ^1 a c c DitiS^coratcM 

> h<7)T»iEt?*tL{S\ DNA7 7i/^ > h tc^j^LT=^> ct < ^ ^ 1 - 3 O-^mm^T'MK 
^oT^)J:v>o lti5'-5:T>-i5'-^LT}i. -^1x5^3 SS^-^^^-^-^ rp s 1 6^5' 

C aMV3 5 S ^ - ^ 1$^ - . ORF25po 1 y A^^^ - $ - 
P s h A^-^ ^''-■$'~^:fymifhfl^o ^r-i,^ mUi^&^<D ^ ~ < ^-^ - ~ 

1 6 'hUtL<. Mx. mm0:<DmH^^ 8 -elBtt $ tLfz 9 n ^,ft 

#Sl5l5<^r p s 1 6 ^-5 :t>-i5'-=^&t L < ffl ;|, d t /J)S-e |: ^ „ 
[0 0 19] 

O^^v^T iv^o ^flO^^iJlf'r^itfS?- (a a dA) . XJi^±<?)^#^Ai^'tt=£r 

v^iitttitfK^ (G4 1 8lt-14) , ^n7A:7i - n-;Hf-'I-4stfST-^ iJ^-^^ 

'kmm.^^fzib(Dy°u^~^ ~ (MT. a a d A7°n-=&-^ - imi&fB-r^o ) :S:W''MfS 
^(7)^-^:7--^- (MT. a a d AiJ'-^ :^-i5'-^|ii&|B-r'?>o ) =^@B-r -?> i :d^lf 4 
Lv^o ^a a dAy°u^-^-^iya a d A ^ - ^ ;t> - (i. ±IB LfcMt/fi^co ^'n 
•=E--i5'-:Rt>'^-5 ^-^-=^$?4 L<fiffl-e§;;g>/6^ r r n-fu^-^-^X/p s b A 
^5^- ^ ^f-iS^-y^s'ijttz^ig-e^^o a a d A^^n^-^-Za a d A/a a d AiJ'-^ ^ 
— =^a a dA:*-fey h^:v^-9C:^^)ab-2>o 
3tfE^ll^x.#^MJ1-^/c«:>co a a d A:^-fe^7 r b c LstfS^t V sKV-A^ 

-^SlJfi (75 ±ilE t:: ^ 7' n - iS^ - h CO PhI SBi" ^ i t t L „ 
[0 0 2 0] 

:^^B^(7)^^ ^ -liZ^^-^ix^^M^ y-^ hit. 5 ' m^^^h r h c LMi^^. aadA 
^-b^yh. yu^-^-. V yi^y-J^m^ma. FB P a s eXti/:S.<y'^S B P a s e^S 

tj^^a c cDmi^^<Dmff'iizm^^ti^^t:^mtL\^^o ^dn AmitMmLx\^^x t ^ < 

[0 0 2 1 ] 

s-r\ p LD 6^i^ ^-^'f-^^i-'&xa-e^;£.o ye/^/i^'&^iJ^ ^-t±x cx^i 
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^L/io pLD6{±. pLD6<^NotItSalI (7)-^iffl5<it^#^«^^t:J¥Ai- 

^'iMM imm^ i04'O3698-3748 iz^iLWt^) ^<D±mi,zmm^^ 7 -e 

m^fi^^^^=imm<^m^(^9 s b A7"n^-:S'- (@B^iJ#-^ 1 0 4'O 3569-370 
m^<Dr p s 1 6 ^-^^^-i}'- OPfxT) 3755-3913 tr-figl-^) 

^(D2 3 6 9 - 3 1 7 3 i^fiS-T^) ^^ a a d AmiSi^^i'^ma^iJ*^ 1 2-e^$tt 
;i,>5,^sf3^|^^^^5^<7) r r n'7°D-t-i5'- (iB»-^ 1 0*0 2227-2368 icjig 
-r^) i:. a a d Aitf5^0T-SLt::S£^iJ#-^ 1 3 tL^ ^ /^'3«#S*<7) p s bA 

5 (B5^!J#-^ 1 0 Pla^^ 3175-3564 tl-fiSi-^) t ^^LTV^^o ± 

iav;Vf-i^n-^^^*=ili|cCO'(tlJ|51«Emt!5fi (BgllKSphl.Cla IRXfE 
coRI) FBP a s eX(±/:Rt^~SBP a s e-Mtt=Sr^i-^;J'>^-?^®*3- K1- 

^mU'¥-'knXir:ho X^^m^^^ii. p l D 6 ^ -O-r n S 
p h I E c o R I <7)^if*15iit^1^Jx.(SWiJ#-i-2r-^^tL^pJ^f7 V^y 'j7a*<7)FB P 
a s e =^3- K-r'5)st'fS^Xt±iB»-f-4 -e^^tL'S)*'^ V> V-t^SlSltcT^S B P a s e ^ 
3- Ki-^itfS?-. ab'5)VMi9>^ft5feO@5^iJ#-i-6T'^^tt^FBP/SBP a s e ^ 

3- Kt-'&iifs^^^^f Ai-So ^<Dm^. ^in^-^<^^i s-1 7ii.(Dm.mmi (5' 

-aggag-3' ) yS^^S D@£^Ji;ffiSL. V 'J^'V- 1 LT«& < o JiJ.T> FB 
Pas eXityWSBP a s em'&.^^ir Z> ^ y ^^-^ m ^ ~ Kt" ^stfj^^-^^^ff A$ t^ 
/c«^itf5^# =^FBP/SBP SfEi^^. KitfST-f^ A $*L/ipLD6^i^^-=^ 
pLD6-FBP/SBP t^§-^i-'5)o 
[0 0 2 21 

^v^-e\ p LD6-FBP/SBP^it^'&^g±*fflS&t-#AL. 
LT. FBP/SBPitfS^lf^^n-^V^'-r^o 

^f^^x-CV^^^{^i^lc^^x.{f^v^o tfz^ ^ n-^^^'S^lx/catfE^lcFB P a s eX{±/ 

:S:y^^SBP a s e ^ Ki"*itf5^^^^^ t < 

(4. p LD 6-FBP/'SBP;6^~*i-^^^^-7-*-^t^*^^^#l't-*'JS'J^^-^^'^'^' 

5^ o 

10 0 2 3] 

^v^-e. p LD 2 0 o^i^^ i5'-*'f^^i"^x^i-e^^o i^^i)--^^^ ^ -it. '^■mw L 

I® 2 ] tC|B«<7>^^-e#^ \Z.i^mrf ifiX ^ ^ o $fe<^X@<7) PLD6-FBP/S 

B P ^fflv^T^ n-^>i?'$:|x/iit'fS^-»x.#;^^'b. No t I ^^lO^'S a 1 I ^^v^TF 
BP/SBPat{S^^=^-g]Ottit. m^DOffiL/^sliS^i^^p LD2 0 Oco^i^°U U 

(DN o 1 1 i s a 1 I (^)-©iffi5tt^^#A-r^o p L D 2 0 0 <D^umm\-^w.3m^ 1 4 

icIsmLfCo ±lB*°i; V 5& - id;S£»# 1 7 -e«$:}^'2):^*IB^!) (@£^iJ»-^ 1 4 02 1 
2 5 - 2 1 4 5 tc{i»-r^) ^*L> ^X^cT^tUPI^^fMi (Not:. N h e I a 
1 I) ^*-r^o p LD 2 0 O-^i^^J'-ti. ^^:^-i:'?-<^±ittc@B^!j#-i-l 5-eft 

$;JxS:^^@B^!]^^-r^ i^^^"3»#:fi5^(^) r b c LstfST (@BW^ 1 4 4- (7) 4 2 3 - 

1 8 5 6 tcjiai-;2.o ) ^(DT'm^mm^i e>xm'^ft^M.^m^\^^-t^^^^^ 

a c c DilfS^ (1B^!J#-^ 14 ■f<^ 2624-3328 tzfifti-^^o ) -b-h 
tj:^m^t!^y h t ^#mi:-r^^^'^-"tr*^o CK^i^l^iU-CFBP/S 

B P sif^^^T&^'Jf A $ tL/c p LD200^i5'i5'-=lrpLD20 0 - F B P / S B P ill^^i" 
-2) d 
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[0 0 2 4] 

J; ^ ^cL•r#m^^^7t±fap LD200-FBP/SBP =^^3£lfflB&t::2»A L, 
[0 0 2 5] 

pLD2oo-FBP/sBPase ^m^Mm.. m\zmMt^mx\^xwAU^-f^ 

-2)0 ^X-i>. lftWi^omt#:^(7)jlfS^SAmti^^°-7"'f i^^^^^'^t-J^^^'^S (Sva 
b, Z. , Hajdukiewicz, P. , and Maliga, P. , Proc. 
Nat I.Acad. Sci. USA, 1990#, ^87#, p. 8526-8530 
) t fci±. P EGKX^^m (Golds, T. , Mai iga, P. , and Koo 
p, H. -U. , Bio/Technol. , 1993^, p. 95-97) 

[0 0 2 6] 

tLv^o ^/^"2^LTi±. :=^a^Ti- • T^:^< V (Ni co t i ana acum 
inate) , ^n-g^T^-'T^^ (Nicot iana al ata) ^ i 
TT-^^-i (Ni cot i ana at tenuata) . ^n-^^T^-^J^^^^^T"^ 
^ (Nicotiana clevelandii)^ -•=i^ri- • ^^■fe;Vv:t-;V ( 
Nicotiana excelsior) ^-^f-T-^ - V ^)\^Yt^ Ti- (Nice 
tiana forgetiana)^— n'f-T'^-=*''>'^r'i' (Nicotiana g 
ossei) ^ ^.u^T-t • i^^yt^iJ (Nicot iana glauca) ^ — nf^T 
i- • )V7- ^ ^ (Ni cot i ana glut inosa) > :z^a^T-f- • "7 y :^ K 
;V7-f - (Nicot iana langsdorff i i) > =-^^T - u 
-9 (Nicotiana longiflora), ^3^Tf- • ^^^yvsj^U T (N 
icotiana obtusifolia)^-=3f-T-^ - ^ ^ V- iJ' (N i c 

otiana paniculata). =.^^T-t • 7° ; V A 7 V T (N i c o t i 
ana plumbagifolia). -nf-T"^ • i^T KV/^U e;;^ (N i c o t i 
ana quadrivalvis) s ^n^T-^ - Vz-^^iJ'' (Nicot iana^r 
e p a n d a) > —'zi^y'^ • iVT^^iJ (Nicotiana rustic a) ^ — =i 
f■7■:^••9">'■r'5■J^ (Ni co t i ana sanderae) > =.u^T • T.—-^-^ 
vyy^ (Nicotiana suaveolens)s —^^T-f • -yy\y^7s h V ( 
Nicotiana sylvestris). -nf-T"^ • ^ ^^ii 2^ (N i c o t i a 
na tabacum) . =^-a^7-^ - h^>'h-i?- (Nicot iana toment 
osa) ^ —-a^T-^ • }- :^y yy^i'^^y^ (Ni cot i ana tomentos i 
f o r m i s) ^ }fifimfh^^o 4" tr - =r ^T-^ • )-U7.^fiW^'=^'=^-7-f • ^ ^^"^ 

[0 0 2 7] 
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8 2^mf(D^U^:xy~ - i^n-^^^* (Molecular Cloning) =i- 
)V K • >'i5'' • yN-/-?- • 9 h V - (C o 1 d Spring Harbor 

Laboratory) ^ 198 9 ^^^7(D^U^ j.'y - • ^U~~yV^2M. (Mo 1 
ecular Cloning, 2nd ed. )3-;i/F->'.7°V>'^'*- • 

— (Cold Spring Harbor Laboratory) ^t-fg 

^~(Dp L D 6 :S.<^^p L D 2 0 0 Hou^Tfi. #J1 2 001-083569 -C-<2rli$ 

^ ^ t {±;fev^o 

S. 7942:Synechococcus PCC 7942 
L B:^itfe :Lur i a-Bertani 

N a c 1 : Uiti- h y A 

1 0 0 2 8 ] 

[X^ 1] PLD6-S. 7942FBP/'SBPase (Di^?^ 
m^^m<^m¥m^ 2 xm^tl^ S. 7942FBP/'SBPase dtfS^ ( f b p / s 
bp) ^^5^ T:Sf§3Ea^^'SII#-ei^ p s b A7°n^-^- (PpsbA) 

^ ^ - p L D 6 <7)MiM0* SphltEcoRI TC^reltctf A p L D 6 - 

S. 7 9 4 2 FB P/S B P a s e '^fp^bT^vTo -^<^. pLD6-S. 7942FBP/ 
S B P a s e *'g'V£tr|s&V>:;'climt3SALfCo ^co^M*. v ^ v ^gs^jn 

L/iLB^:«fe-e3 7'CT> 16B#r^:^«L. ■!(i>-^^^mii:^:^mX-^Kfz:km'^'tm^\^fz 

LD6-S. 7942FBP/SBPase (7"^>^5KDNA) irmMLfZo L 
B^ife 1 L4^<^li.^fi. lOghV^h^, 5 g^S^^^^. 5gNaClT:-^^o 
[0 0 2 9] 

[Xfi 2] PLD200-S. 7942FBP/SBPase O-f^j^] 

1 xmULfz pLD6-S. 7942FBP/SBPase ^tlJPI^^N o t I 25: 
ZfS a I IxmmLfz^. S. 7 9 4 2 FB P/S B P a s e ^-i-tfiffn-^N o t 1 ±?Jit 
t S a 1 ITm^;^5'/^'3^#t#:<^y A(7)r b c LitfS^O— a c c DitfS^*?)— f|5=^ 
^t^M^i^MM^^m^^ i57-pLD2 00 ON o t I t S a 1 I gMi(^r^tl}*A L> p 
LD200-S. 7942FBP/SBPase IrfP^L/^o ^CO, pLD200-S. 
7 9 4 2 FB P/S BP a s e ^t'^^V^AMt^^ALfco -OAiiiM=^> ^^i^^f^ 

■xmm^Mm.Lfzo mn^fhtzi<:mm^mm<7)^i^xmmL. -f-^m^^c^rs-^tcj; 

L, '«'-&ti^^v^p LD 2 0 0 -S. 7 9 4 2 FB P/S B P a s e (7°9>^5KDNA) 
-^ffi^Lf^ (01) o 
[0 0 3 0] 

lams'} mm'»-MMmmi^<Df^m 

mMLfzp LD200-S. 7942FBP/SBPase i^;V#>m: 

&(Svab, Z. , Hajdukiewicz, P, and maliga, P. , S 
table transformation of plastids in high 
er plants. Proc. Natl. Acad. Sci. USA, 87, 8526 
-8530 (1990) ) tCio/to 
[0 0 3 1] 
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v>V^Jn:^ife±T-(DS^<bt^. p C R J; J9 *M#<>^V A nj^i S . 7 9 

4 2 FEP/SBP a s e <^*A$ tL/iM»#^ (pTp s b AFS) 6^^=lr#^^ 

(ia2)o*iLS. 7942FBP/SBPas e*fL#:^fflv>, ^ >yn y x -f ^^iJ' 

JiK^^lilt) (p Tp s b AF S) tii3V^-CO^> S. 7 9 4 2 FBP/ 

5 B P a s e CO'^^MM K—^^-t ^ It) 4 0 k D a (DitLW. K -yV±)l^i)m>^ hfl. F B P / 
SEP a & e^m§tm.\^X\^^:h:it-Amh-^^li^^j:-ofz (MS) o 

[0 0 3 2 ] 

mmi OMRXfl 8MW:<^m'M>J^m^^. FBP a s e m'\^<Dmimf ^ fz t :i :b . m&w 

liZit^s ff^Kl5^^W%T:'i±ltJ 1 0-4 Ol&l^v^FBP a s e ^§14=^^ LTV^/i (HI 4 ) o 

Ml 2M^k<DTi mx^m\^\ CO 2 mms e o p pmmfFTi<zi^i<f:h^mmmti>^ 
X ^^^mm'&iwmLfzo ^m^M^msi^zTj^Ltzo Mmnrnt (pTp s bAFs- 

3 RX/p TpsbAFS-9) X/m^W (W i 1 d - t y p e ) ii> imm^ 5 0 0 
■7 A is -5) 9f^® tei^#<^^'a-^ifiK «i , H^^*o*5j 2 o o 

^/c. JttttLT. #li 2 000-25376 8 R (#lt:fcK2) t;|fi«(7):^-^iz 
iOS. 7942FBP/'SBPase =^^^L7t-/9>5. ^ K=l: T ^""n/s'i}r x V -^^A • ^7 
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imm] 

SEQUENCE LISTING 

Sequence Listing 

<110> Nara Institute of Science and Technology, Research Institute of Innovative 
Technology for the Earth 
<120> Transgenic plants 
<130> C01J1255 
<160> 17 
<210> 1 
<211> 358 
<212> PRT 

<213> Spinacia oleracea L 

<220> Fructose-1, 6-bisphosphatase 

<223> 

<400> 1 



Ala Ala 


Val 


Gly Glu 


Ala 


Ala 


Thr 


Glu Thr 


Lys 


Ala 


Arg 


Thr Arg 


Ser 






5 








10 








15 




Lys Tyr 


Glu 


He Glu 


Thr 


Leu 


Thr 


Gly Trp 


Leu 


Leu 


Lys 


Gin Glu 


Met 






20 








25 








30 




Ala Gly 


Val 


He Asp 


Ala 


Glu 


Leu 


Thr He 


Val 


Leu 


Ser 


Ser He 


Ser 




35 








40 








45 






Leu Ala 


Cys 


Lys Gin 


He 


Ala 


Ser 


Leu Val 


Gin 


Arg 


Ala 


Gly He 


Ser 


50 








55 








60 








Asn Leu 


Thr 


Gly He 


Gin 


Gly 


Ala 


Val Asn 


He 


Gin 


Gly 


Glu Asp 


Gin 


65 






70 








75 








80 


Lys Lys 


Leu 


Asp Val 


Val 


Ser 


Asn 


Glu Val 


Phe 


Ser 


Ser 


Cys Leu 


Arg 






85 








90 








95 




Ser Ser 


Gly 


Arg Thr 


Gly 


He 


He 


Ala Ser 


Glu 


Glu 


Glu 


Asp Val 


Pro 






100 








105 








110 




Val Ala 


Val 


Glu Glu 


Ser 


Tyr 


Ser 


Gly Asn 


Tyr 


He 


Val 


Val Phe 


Asp 




115 








120 








125 






Pro Leu 


Asp 


Gly Ser 


Ser 


Asn 


He 


Asp Ala 


Ala 


Val 


Ser 


Thr Gly 


Ser 


130 








135 








140 








He Phe 


Gly 


He Tyr 


Ser 


Pro 


Asn 


Asp Glu 


Cys 


He 


Val 


Asp Ser 


Asp 


145 






150 








155 








160 


His Asp 


Asp 


Glu Ser 


Gin 


Leu 


Ser 


Ala Glu 


Glu 


Gin 


Arg 


Cys Val 


Val 






165 








170 








175 




Asn Val 


Cys 


Gin Pro 


Gly 


Asp 


Asn 


Leu Leu 


Ala 


Ala 


Gly 


Tyr Cys 


Met 






180 








185 








190 




Tyr Ser 


Ser 


Ser Val 


He 


Phe 


Val 


Leu Thr 


He 


Gly 


Lys 


Gly Val 


Tyr 




195 








200 








205 






Ala Phe 


Thr 


Leu Asp 


Pro 


Met 


Tyr 


Gly Glu 


Phe 


Val 


Leu 


Thr Ser 


Glu 


210 








225 








220 








Lys He 


Gin 


He Pro 


Lys 


Ala 


Gly 


Lys He 


Tyr 


Ser 


Phe 


Asn Glu 


Gly 


225 






230 








235 








240 


Asn Tyr 


Lys 


Met Trp 


Asp 


Asp 


Lys 


Leu Lys 


Lys 


Tyr 


Met 


Asp Asp 


Leu 






245 








250 








255 




Lys Glu 


Pro 


Gly Glu 


Ser 


Gin 


Lys 


Pro Tyr 


Ser 


Ser 


Arg 


Tyr He 


Gly 






260 








265 








270 




Ser Leu 


Val 


Gly Asp 


Phe 


His 


Arg 


Thr Leu 


Leu 


Tyr 


Gly 


Gly He 


Tyr 
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275 








280 


285 




Gly Tyr 


Pro 


Arg 


Asp 


Ala 


Lys Ser Lys Asn Gly 


Lys Leu 


Arg Leu Leu 


290 










295 


300 




Tyr Glu 


Cys 


Ala 


Pro 


Met 


Ser Phe He Val Glu 


Gin Ala 


Gly Gly Lys 


305 








310 


315 




320 


Gly Ser 


Asp 


Gly 


His 


Gin 


Arg He Leu Asp He 


Gin Pro 


Thr Glu He 








325 




330 




335 


His Gin 


Arg 


Val 


Pro 


Leu 


Tyr He Gly Ser Val 


Glu Glu 


Val Glu Lys 






340 






345 




350 


Leu Glu 


Lys 


Tyr 


Leu 


Ala 










355 















<210> 2 
<211> 1074 
<212> DNA 

<213> Spinacia oleracea L 

<220> Fructose-1, 6-bisphosphatase 

<223> 

<400> 2 



gcagccgtag gagaggcggc tacagaaaca aaggcaagga ctagaagtaa gtacgaaatt 60 

gaaacactaa caggctggct gcttaaacaa gaaatggcag gtgttattga tgctgaactt 120 

accatcgttc tttctagcat ttcattggct tgtaaacaaa ttgcttcctt ggttcaacga 180 

gctggtattt ctaacttgac tggaattcaa ggtgctgtca atatccaagg agaggatcag 240 

aagaaacttg atgttgtctc caatgaggtg ttttcgagct gcttgagatc gagtggaaga 300 

acaggaataa tagcatcaga agaagaggat gtaccagtgg cagtggaaga gagttactct 360 

ggaaactata ttgttgtgtt tgatccactt gatggttcat ccaacattga tgcagctgtc 420 

tccactggtt ccatctttgg catttatagc cctaacgatg agtgcattgt tgactctgat 480 

cacgacgatg agtcacagct aagtgcagaa gaacagaggt gtgtagtgaa tgtatgtcaa 540 

ccaggggata acctattagc agcagggtat tgtatgtact caagctctgt tatcttcgta 600 

cttacaattg gtaaaggtgt gtatgcattc acattagatc caatgtatgg tgaattcgta 660 

ctcacttcag agaaaatcca aatcccaaaa gctgggaaga tctattcatt caatgaaggt 720 

aactacaaaa tgtgggatga taaattgaag aagtacatgg atgatcttaa agagccagga 780 

gagtcacaga aaccgtactc gtctcgttac atagggagtt tagttgggga ctttcataga 840 

acacttttat atggtgggat ttatggttac ccaagagatg caaagagtaa gaatgggaaa 900 

ttgaggcttt tgtatgaatg tgcacctatg agttttattg ttgaacaagc tggtggtaaa 960 

ggttctgatg gtcatcaaag aattcttgac attcaaccca ccgagataca tcaacgtgtg 1020 

ccactgtaca tcgggagtgt ggaggaagta gagaaattag agaagtactt agca 1074 



<210> 3 
<211> 333 
<212> PRT 

<213> Spinacia oleracea L 

<220> Sedoheptulose-1, 7-bisphosphatase 

<223> 

<400> 3 

Val Asn Lys Ala Lys Asn Ser Ser Leu Val Thr Lys Cys Glu Leu Gly 

5 10 15 

Asp Ser Leu Glu Glu Phe Leu Ala Lys Ala Thr Thr Asp Lys Gly Leu 

20 25 30 

He Arg Leu Met Met Cys Met Gly Glu Ala Leu Arg Thr He Gly Phe 

35 40 45 

Lys Val Arg Thr Ala Ser Cys Gly Gly Thr Gin Cys Val Asn Thr Phe 
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50 








55 




60 






Gly Asp 


Glu 


Gin Leu 


Ala 


He Asp Val 


Leu 


Ala Asp 


Lys Leu Leu 


Phe 


65 






70 






75 




80 


Glu Ala 


Leu 


Asn Tyr 


Ser 


His Phe Cys 


Lys 


Tyr Ala 


Cys Ser Glu 


Glu 






85 






90 




95 




Leu Pro 


Glu 


Leu Gin 


Asp 


Met Gly Gly 


Pro 


Val Asp 


Gly Gly Phe 


Ser 






100 




105 






110 




Val Ala 


Phe 


Asp Pro 


Leu 


Asp Gly Ser 


Ser 


He Val 


Asp Thr Asn 


Phe 




115 






120 






125 




Ser Val 


Gly 


Thr He 


Phe 


Gly Val Trp 


Pro 


Gly Asp 


Lys Leu Thr 


Gly 


130 








135 




140 






Val Thr 


Gly 


Arg Asp 


Gin 


Val Ala Ala 


Ala 


Met Gly 


He Tyr Gly 


Pro 


145 






150 






155 




160 


Arg Thr 


Thr 


Tyr Val 


Leu 


Ala Leu Lys 


Asp 


Tyr Pro 


Gly Thr His 


Glu 






165 






170 




175 




Phe Leu 


Leu 


Leu Asp 


Glu 


Gly Lys Trp 


Gin 


His Val 


Lys Glu Thr 


Thr 






180 




185 






190 




Glu He 


Asn 


Glu Gly 


Lys 


Leu Phe Cys 


Pro 


Gly Asn 


Leu Arg Ala 


Thr 




195 






200 






205 




Ser Asp 


Asn 


Ala Asp 


Tyr 


Ala Lys Leu 


He 


Gin Tyr 


Tyr He Lys 


Glu 


210 








215 




220 






Lys Tyr 


Thr 


Leu Arg 


Tyr 


Thr Gly Gly 


Met 


Val Pro 


Asp Val Asn 


Gin 


225 






230 






235 




240 


He He 


Val 


Lys Glu 


Lys 


Gly He Phe 


Thr 


Asn Val 


He Ser Pro 


Thr 






245 






250 




255 




Ala Lys 


Ala 


Lys Leu 


Arg 


Leu Leu Phe 


Glu 


Val Ala 


Pro Leu Gly 


Phe 






260 




265 






270 




Leu He 


Glu 


Lys Ala 


Gly 


Gly His Ser 


Ser 


Glu Gly 


Thr Lys Ser 


Val 




275 






280 






285 




Leu Asp 


He 


Glu Val 


Lys 


Asn Leu Asp 


Asp 


Arg Thr 


Gin Val Ala 


Tyr 


290 








295 




300 






Gly Ser 


Leu 


Asn Glu 


He 


He Arg Phe 


Glu 


Lys Thr 


Leu Tyr Gly 


Ser 


305 






310 






315 




320 


Ser Arg 


Leu 


Glu Glu 


Pro 


Val Pro Val 


Gly 


Ala Ala 


Ala 





325 330 



<210> 4 
<211> 999 
<212> DNA 

<213> Spinacia oleracea L 

<220> Sedoheptulose-1, 7-bisphosphatase 

<223> 

<400> 4 

gtgaacaagg caaagaactc ttcccttgta accaaatgtg aacttggtga cagtttggag 60 
gagttcctag caaaggcaac cacagataaa gggctgatta gattgatgat gtgcatggga 120 
gaagcattaa ggaccattgg ctttaaagtg aggactgctt catgtggtgg aactcaatgt 180 
gttaacacct ttggagacga acagcttgcc attgatgtgc ttgctgacaa gcttcttttc 240 
gaggcattga actattcaca cttctgcaag tatgcttgtt cagaagaact ccctgagctt 300 
caagatatgg gaggccccgt tgatggcgga ttcagtgtag catttgaccc ccttgatgga 360 
tccagcattg tcgataccaa tttctcagtt gggaccatat tcggggtttg gccaggtgac 420 
aagctaactg gtgtaacagg cagagatcaa gtggctgctg caatgggaat ttatggtcct 480 
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aggactactt atgttctcgc tcttaaggac taccctggca cccatgaatt tcttcttctt 540 
gatgaaggaa agtggcaaca tgtgaaagaa acaacagaaa tcaatgaagg aaaattgttc 600 
tgtcctggaa acttgagagc cacttctgac aatgctgatt atgctaagct gattcaatac 660 
tatataaaag agaaatacac attgagatac actggaggaa tggttcctga tgttaaccag 720 
atcatagtga aggagaaagg tatattcaca aatgtaatat cacctacagc caaggcaaag 780 
ttgaggttac tgtttgaggt agctcctcta gggttcttga ttgagaaggc tggtggtcac 840 
agcagtgagg gaaccaagtc tgtgttggac attgaagtca aaaaccttga tgacagaacc 900 
caagttgctt acggctcctt gaacgagatc atccgatttg agaagacact atacggatcc 960 
tctaggctag aggagccagt tcctgttgga gctgctgct 999 
<210> 5 
<211> 356 
<212> PRT 

<213> Synechococcus 

<220> fructose-1, 6-bisphosphatase/sedoheptulose-l, 7-bisphosphatase from Synechoc 
occus PCC 7942 
<223> 
<400> 5 



Met 


Glu 


Lys 


Thr 


He 


Gly 


Leu 


Glu 


He 


He 


Glu Val 


Val 


Glu 


Gin 


Ala 










5 










10 








15 




Ala 


He 


Ala 


Ser 


Ala 


Arg 


Leu 


Met 


Gly 


Lys 


Gly Glu 


Lys 


Asn 


Glu 


Ala 








20 










25 








30 






Asp 


Arg 


Val 


Ala 


Val 


Glu 


Ala 


Met 


Arg 


Val 


Arg Met 


Asn 


Gin 


Val 


Glu 






35 










40 








45 








Met 


Leu 


Gly 


Arg 


He 


Val 


He 


Gly 


Glu 


Gly 


Glu Arg 


Asp 


Glu 


Ala 


Pro 




50 










55 








60 










Met 


Leu 


Tyr 


He 


Gly 


Glu 


Glu 


Val 


Gly 


He 


Tyr Arg 


Asp 


Ala 


Asp 


Lys 


55 










70 










75 








80 


Arg 


Ala 


Gly 


Val 


Pro 


Ala 


Gly 


Lys 


Leu 


Val 


Glu He 


Asp 


He 


Ala 


Val 










85 










90 








95 




Asp 


Pro 


Cys 


Glu 


Gly 


Thr 


Asn 


Leu 


Cys 


Ala 


Tyr Gly 


Gin 


Pro 


Gly 


Ser 








100 










105 








110 






Met 


Ala 


Val 


Leu 


Ala 


He 


Ser 


Glu 


Lys 


Gly 


Gly Leu 


Phe 


Ala 


Ala 


Pro 






115 










120 








125 








Asp 


Phe 


Tyr 


Met 


Lys 


Lys 


Leu 


Ala 


Ala 


Pro 


Pro Ala 


Ala 


Lys 


Gly 


Lys 




130 










135 








140 










Glu 


Thr 


Ser 


He 


Lys 


Ser 


Ala 


Thr 


Glu 


Asn 


Leu Lys 


He 


Leu 


Ser 


Glu 


145 










150 










155 








160 


Cys 


Leu 


Asp 


Arg 


Ala 


He 


Asp 


Glu 


Leu 


Val 


Val Val 


Val 


Met 


Asp 


Arg 










165 










170 








175 




Pro 


Arg 


His 


Lys 


Glu 


Leu 


He 


Gin 


Glu 


He 


Arg Gin 


Ala 


Gly 


Ala 


Arg 








180 










185 








190 






Val 


Arg 


Leu 


He 


Ser 


Asp 


Gly 


Asp 


Val 


Ser 


Ala Ala 


He 


Ser 


Cys 


Gly 






195 










200 








205 








Phe 


Ala 


Gly 


Thr 


Asn 


Thr 


His 


Ala 


Leu 


Met 


Gly He 


Gly 


Ala 


Ala 


Pro 




210 










215 








220 










Glu 


Gly 


Val 


He 


Ser 


Ala 


Ala 


Ala 


Met 


Arg 


Cys Leu 


Gly 


Gly 


His 


Phe 


225 










230 










235 








240 


Gin 


Gly 


Gin 


Leu 


He 


Tyr 


Asp 


Pro 


Glu 


Val 


Val Lys 


Thr 


Gly 


Leu 


He 










245 










250 








255 




Gly 


Glu 


Ser 


Arg 


Glu 


Ser 


Asn 


He 


Ala 


Arg 


Leu Gin 


Glu 


Met 


Gly 


He 
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260 










265 




270 






Thr Asp 


Pro 


Asp 


Arg 


Val 


Tyr 


Asp 


Ala Asn 


Glu Leu Ala 


Ser 


Gly 


Gin 




275 










280 




285 








Glu Val 


Leu 


Phe 


Ala 


Ala 


Cys 


Gly 


He Thr 


Pro Gly Leu 


Leu 


Met 


Glu 


290 










295 






300 








Gly Val 


Arg 


Phe 


Phe 


Lys 


Gly 


Gly 


Ala Arg 


Thr Gin Ser 


Leu 


Val 


He 


305 








310 








315 






320 


Ser Ser 


Gin 


Ser 


Arg 


Thr 


Ala 


Arg 


Phe Val 


Asp Thr Val 


His 


Met 


Phe 








325 








330 






335 




Asp Asp 


Val 


Lys 


Thr 


Val 


Ser 


Leu 


Pro Leu 


He Pro Asp 


Pro 


Lys 


Trp 






340 










345 




350 






Arg Pro 


Glu 


Arg 





















355 



<210> 6 
<211> 1350 

<212> DNA 

<213> Synechococcus 

<220> fructose-1, 6-bisphosphatase/sedoheptulose-l, 7-bisphosphatase from Synechoc 
occus PCC 7942 
<400> 6 

atcgcaacta aagccagaga 
gaatccccag aagcaatcat 
cgagattatt gaagttgtcg 
cgaaaagaat gaagccgatc 
ggaaatgctg ggccgcatcg 
tatcggtgaa gaagtgggca 
caagctggtg gaaatcgaca 
cggtcagccc ggctcgatgg 
tcccgacttc tacatgaaga 
aataaagtcc gcgaccgaaa 
tgaattggtg gtcgtggtca 
ccaagcgggt gcccgcgtcc 
cggttttgct ggcaccaaca 
gatttcggca gcagcaatgc 
cccagaagtg gtcaaaaccg 
gcaagaaatg ggcatcaccg 
tcaagaagtg ctgtttgcgg 
cttcttcaaa ggcggcgctc 
tcgcttcgtt gacaccgttc 
tcctgatccc aaatggcggc 
tgtttttcag cgaatccatt 
aaacggcctc atgcatctcg 

<210> 7 
<211> 133 
<212> DNA 

<213> Nicotiana tabacum 
<223> psbA promoter 
<400> 7 



tgtgaggagg ggatccggcc tttggtagac tcaactgttg 60 

ccgtaaggag tcaggacggc gtggagaaga cgatcggtct 120 

agcaggcagc gatcgcctcg gcccgcctga tgggcaaagg 180 

gcgtcgcagt agaagcgatg cgggtgcgga tgaaccaagt 240 

tcatcggtga aggcgagcgc gacgaagcac cgatgctcta 300 

tctaccgcga tgcagacaag cgggctggcg taccggctgg 360 

tcgccgttga cccctgcgaa ggcaccaacc tctgcgccta 420 

cagttttggc catctccgag aaaggcggcc tgtttgcagc 480 

aactggctgc acccccagct gccaaaggca aagagacatc 540 

acctgaaaat tctctcggaa tgtctcgatc gcgccatcga 600 

tggatcgtcc ccgccacaaa gagctaatcc aagagatccg 660 

gtctgatcag cgatggtgac gtttcggccg cgatctcctg 720 

cccacgccct gatgggcatc ggtgcagctc ccgagggtgt 780 

gttgcctcgg cgggcacttc caaggccagc tgatctacga 840 

gcctgatcgg tgaaagccgt gagagcaaca tcgctcgcct 900 

atcccgatcg tgtctacgac gcgaacgaac tggcttcggg 960 

cttgcggtat caccccgggc ttgctgatgg aaggcgtgcg 1020 

gcacccagag cttggtgatc tccagccagt cacggacggc 1080 

acatgttcga cgatgtcaaa acggttagcc tgccgttaat 1140 

cggagcggta gaacgggtat agctcgatcg cttcggtcgt 1200 

tgcgatcgct tttcaaaccc ttttttcgtc aaccttcttt 1260 

cagttgtcgg ctcagccatc ggacagcacc gg 1312 
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agcttctaca tacaccttgg ttgacacgag tatataagtc atgttatact gttgaataac 60 
aagccttcca ttttctattt tgatttgtag aaaactagtg tgcttgggag tccctgatga 120 
ttaaataaac caa 133 
<210> 8 
<211> 159 
<212> DNA 

<213> Nicotiana tabacum 

<223> rpsl6 terminator 
<400> 8 

agcttgaaat tcaattaagg aaataaatta aggaaataca aaaagggggg tagtcatttg 60 
tatataactt tgtatgactt ttctcttcta tttttttgta tttcctccct ttccttttct 120 
atttgtattt ttttatcatt gcttccattg aattactag 159 
<210> 9 
<211> 805 
<212> DNA 

<213> Escherichia coli 
<223> aadA 
<400> 9 

gatccatggc tcgtgaagcg gttatcgccg aagtatcaac tcaactatca gaggtagttg 60 
gcgtcatcga gcgccatctc gaaccgacgt tgctggccgt acatttgtac ggctccgcag 120 
tggatggcgg cctgaagcca cacagtgata ttgatttgct ggttacggtg accgtaaggc 180 
ttgatgaaac aacgcggcga gctttgatca acgacctttt ggaaacttcg gcttcccctg 240 
gagagagcga gattctccgc gctgtagaag tcaccattgt tgtgcacgac gacatcattc 300 
cgtggcgtta tccagctaag cgcgaactgc aatttggaga atggcagcgc aatgacattc 360 
ttgcaggtat cttcgagcca gccacgatcg acattgatct ggctatcttg ctgacaaaag 420 
caagagaaca tagcgttgcc ttggtaggtc cagcggcgga ggaactcttt gatccggttc 480 
ctgaacagga tctatttgag gcgctaaatg aaaccttaac gctatggaac tcgccgcccg 540 
actgggctgg cgatgagcga aatgtagtgc ttacgttgtc ccgcatttgg tacagcgcag 600 
taaccggcaa aatcgcgccg aaggatgtcg ctgccgactg ggcaatggag cgcctgccgg 660 
cccagtatca gcccgtcata cttgaagcta gacaggctta tcttggacaa gaagaagatc 720 
gcttggcctc gcgcgcagat cagttggaag aatttgtcca ctacgtgaaa ggcgagatca 780 
ctaaggtagt tggcaaataa ctgca 805 
<210> 10 
<211> 4591 
<212> DNA 

<213> Artificial sequence 
<223> pLD6 
<400> 10 

gtggcacttt tcggggaaat gtgcgcggaa cccctatttg tttatttttc taaatacatt 60 
caaatatgta tccgctcatg agacaataac cctgataaat gcttcaataa tattgaaaaa 120 
ggaagagtat gagtattcaa catttccgtg tcgcccttat tccctttttt gcggcatttt 180 
gccttcctgt ttttgctcac ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt 240 
tgggtgcacg agtgggttac atcgaactgg atctcaacag cggtaagatc cttgagagtt 300 
ttcgccccga agaacgtttt ccaatgatga gcacttttaa agttctgcta tgtggcgcgg 360 
tattatcccg tattgacgcc gggcaagagc aactcggtcg ccgcatacac tattctcaga 420 
atgacttggt tgagtactca ccagtcacag aaaagcatct tacggatggc atgacagtaa 480 
gagaattatg cagtgctgcc ataaccatga gtgataacac tgcggccaac ttacttctga 540 
caacgatcgg aggaccgaag gagctaaccg cttttttgca caacatgggg gatcatgtaa 600 
ctcgccttga tcgttgggaa ccggagctga atgaagccat accaaacgac gagcgtgaca 660 
ccacgatgcc tgtagcaatg gcaacaacgt tgcgcaaact attaactggc gaactactta 720 
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ctctagcttc ccggcaacaa ttaatagact ggatggaggc ggataaagtt gcaggaccac 780 

ttctgcgctc ggcccttccg gctggctggt ttattgctga taaatctgga gccggtgagc 840 

gtgggtctcg cggtatcatt gcagcactgg ggccagatgg taagccctcc cgtatcgtag 900 

ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag atcgctgaga 960 

taggtgcctc actgattaag cattggtaac tgtcagacca agtttactca tatatacttt 1020 

agattgattt aaaacttcat ttttaattta aaaggatcta ggtgaagatc ctttttgata 1080 

atctcatgac caaaatccct taacgtgagt tttcgttcca ctgagcgtca gaccccgtag 1140 

aaaagatcaa aggatcttct tgagatcctt tttttctgcg cgtaatctgc tgcttgcaaa 1200 

caaaaaaacc accgctacca gcggtggttt gtttgccgga tcaagagcta ccaactcttt 1260 

ttccgaaggt aactggcttc agcagagcgc agataccaaa tactgtcctt ctagtgtagc 1320 

cgtagttagg ccaccacttc aagaactctg tagcaccgcc tacatacctc gctctgctaa 1380 

tcctgttacc agtggctgct gccagtggcg ataagtcgtg tcttaccggg ttggactcaa 1440 

gacgatagtt accggataag gcgcagcggt cgggctgaac ggggggttcg tgcacacagc 1500 

ccagcttgga gcgaacgacc tacaccgaac tgagatacct acagcgtgag ctatgagaaa 1560 

gcgccacgct tcccgaaggg agaaaggcgg acaggtatcc ggtaagcggc agggtcggaa 1620 

caggagagcg cacgagggag cttccagggg gaaacgcctg gtatctttat agtcctgtcg 1680 

ggtttcgcca cctctgactt gagcgtcgat ttttgtgatg ctcgtcaggg gggcggagcc 1740 

tatggaaaaa cgccagcaac gcggcctttt tacggttcct ggccttttgc tggccttttg 1800 

ctcacatgtt ctttcctgcg ttatcccctg attctgtgga taaccgtatt accgcctttg 1860 

agtgagctga taccgctcgc cgcagccgaa cgaccgagcg cagcgagtca gtgagcgagg 1920 

aagcggaaga gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat 1980 

gcagctggca cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg 2040 

tgagttagct cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt 2100 

tgtgtggaat tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg 2160 

ccaagcgcgc aattaaccct cactaaaggg aacaaaagct ggagctccac cgcggtggcg 2220 

gccgctctag ttggatttgc tcccccgccg tcgttcaatg agaatggata agaggctcgt 2280 

gggattgacg tgagggggca gggatggcta tatttctggg agcgaactcc gggcgaattt 2340 

gaagcgcttg gatacagttg tagggaggga tccatggctc gtgaagcggt tatcgccgaa 2400 

gtatcaactc aactatcaga ggtagttggc gtcatcgagc gccatctcga accgacgttg 2460 

ctggccgtac atttgtacgg ctccgcagtg gatggcggcc tgaagccaca cagtgatatt 2520 

gatttgctgg ttacggtgac cgtaaggctt gatgaaacaa cgcggcgagc tttgatcaac 2580 

gaccttttgg aaacttcggc ttcccctgga gagagcgaga ttctccgcgc tgtagaagtc 2640 

accattgttg tgcacgacga catcattccg tggcgttatc cagctaagcg cgaactgcaa 2700 

tttggagaat ggcagcgcaa tgacattctt gcaggtatct tcgagccagc cacgatcgac 2760 

attgatctgg ctatcttgct gacaaaagca agagaacata gcgttgcctt ggtaggtcca 2820 

gcggcggagg aactctttga tccggttcct gaacaggatc tatttgaggc gctaaatgaa 2880 

accttaacgc tatggaactc gccgcccgac tgggctggcg atgagcgaaa tgtagtgctt 2940 

acgttgtccc gcatttggta cagcgcagta accggcaaaa tcgcgccgaa ggatgtcgct 3000 

gccgactggg caatggagcg cctgccggcc cagtatcagc ccgtcatact tgaagctaga 3060 

caggcttatc ttggacaaga agaagatcgc ttggcctcgc gcgcagatca gttggaagaa 3120 

tttgtccact acgtgaaagg cgagatcact aaggtagttg gcaaataact gcaggatcct 3180 

ggcctagtct ataggaggtt ttgaaaagaa aggagcaata atcattttct tgttctatca 3240 

agagggtgct attgctcctt tctttttttc tttttattta tttactagta ttttacttac 3300 

atagactttt ttgtttacat tatagaaaaa gaaggagagg ttattttctt gcatttattc 3360 

atgattgagt attctatttt gattttgtat ttgtttaaaa ttgtagaaat agaacttgtt 3420 

tctcttcttg ctaatgttac tatatctttt tgattttttt tttccaaaaa aaaatcaaat 3480 

tttgacttct tcttatctct tatctttgaa tatctcttat ctttgaaata ataatatcat 3540 

tgaaataaga aagaagagct atattcgaag cttctacata caccttggtt gacacgagta 3600 

tataagtcat gttatactgt tgaataacaa gccttccatt ttctattttg atttgtagaa 3660 

aactagtgtg cttgggagtc cctgatgatt aaataaacca agatctaaaa ggagaaatta 3720 
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agcatgctct agatcgatga attcgccctt ccgaagcttg aaattcaatt aaggaaataa 3780 
attaaggaaa tacaaaaagg ggggtagtca tttgtatata actttgtatg acttttctct 3840 
tctatttttt tgtatttcct ccctttcctt ttctatttgt atttttttat cattgcttcc 3900 
attgaattac tagtcgacct cgaggggggg cccggtaccc aattcgccct atagtgagtc 3960 
gtattacgcg cgctcactgg ccgtcgtttt acaacgtcgt gactgggaaa accctggcgt 4020 
tacccaactt aatcgccttg cagcacatcc ccctttcgcc agctggcgta atagcgaaga 4080 
ggcccgcacc gatcgccctt cccaacagtt gcgcagcctg aatggcgaat gggacgcgcc 4140 
ctgtagcggc gcattaagcg cggcgggtgt ggtggttacg cgcagcgtga ccgctacact 4200 
tgccagcgcc ctagcgcccg ctcctttcgc tttcttccct tcctttctcg ccacgttcgc 4260 
cggctttccc cgtcaagctc taaatcgggg gctcccttta gggttccgat ttagtgcttt 4320 
acggcacctc gaccccaaaa aacttgatta gggtgatggt tcacgtagtg ggccatcgcc 4380 
ctgatagacg gtttttcgcc ctttgacgtt ggagtccacg ttctttaata gtggactctt 4440 
gttccaaact ggaacaacac tcaaccctat ctcggtctat tcttttgatt tataagggat 4500 
tttgccgatt tcggcctatt ggttaaaaaa tgagctgatt taacaaaaat ttaacgcgaa 4560 
ttttaacaaa atattaacgc ttacaattta g 4591 
<210> 11 
<211> 51 
<212> DNA 

<213> Artificial sequence 
<223> multi-cloning regions 
<400> 11 

ccaagatcta aaaggagaaa ttaagcatgc tctagatcga tgaattcgcc c 51 

<210> 12 
<211> 142 
<212> DNA 

<213> Nicotiana tabacum 

<223> rrn promoter 
<400> 12 

ctagttggat ttgctccccc gccgtcgttc aatgagaatg gataagaggc tcgtgggatt 60 
gacgtgaggg ggcagggatg gctatatttc tgggagcgaa ctccgggcga atttgaagcg 120 
cttggataca gttgtaggga gg 142 
<210> 13 
<211> 390 
<212> DNA 

<213> Nicotiana tabaciom 
<223> psbA terminator 
<400> 13 

gatcctggcc tagtctatag gaggttttga aaagaaagga gcaataatca ttttcttgtt 60 
ctatcaagag ggtgctattg ctcctttctt tttttctttt tatttattta ctagtatttt 120 
acttacatag acttttttgt ttacattata gaaaaagaag gagaggttat tttcttgcat 180 
ttattcatga ttgagtattc tattttgatt ttgtatttgt ttaaaattgt agaaatagaa 240 
cttgtttctc ttcttgctaa tgttactata tctttttgat tttttttttc caaaaaaaaa 300 
tcaaattttg acttcttctt atctcttatc tttgaatatc tcttatcttt gaaataataa 360 
tatcattgaa ataagaaaga agagctatat 390 
<210> 14 
<211> 5581 
<212> DNA 

<213> Artificial sequence 
<223> pLD200 
<400> 14 
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tcgcgcgttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca 60 

cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcgcg tcagcgggtg 120 

ttggcgggtg tcggggctgg cttaactatg cggcatcaga gcagattgta ctgagagtgc 180 

accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgc atcaggcgcc 240 

attcgccatt caggctgcgc aactgttggg aagggcgatc ggtgcgggcc tcttcgctat 300 

tacgccagct ggcgaaaggg ggatgtgctg caaggcgatt aagttgggta acgccagggt 360 

tttcccagtc acgacgttgt aaaacgacgg ccagtgaatt catgagttgt agggagggat 420 

ttatgtcacc acaaacagag actaaagcaa gtgttggatt caaagctggt gttaaagagt 480 

acaaattgac ttattatact cctgagtacc aaaccaagga tactgatata ttggcagcat 540 

tccgagtaac tcctcaacct ggagttccac ctgaagaagc aggggccgcg gtagctgccg 600 

aatcttctac tggtacatgg acaactgtat ggaccgatgg acttaccagc cttgatcgtt 660 

acaaagggcg atgctaccgc atcgagcgtg ttgttggaga aaaagatcaa tatattgctt 720 

atgtagctta ccctttagac ctttttgaag aaggttctgt taccaacatg tttacttcca 780 

ttgtaggtaa cgtatttggg ttcaaagccc tgcgcgctct acgtctggaa gatctgcgaa 840 

tccctcctgc ttatgttaaa actttccaag gtccgcctca tgggatccaa gttgaaagag 900 

ataaattgaa caagtatggt cgtcccctgt tgggatgtac tattaaacct aaattggggt 960 

tatctgctaa aaactacggt agagccgttt atgaatgtct tcgcggtgga cttgatttta 1020 

ctaaagatga tgagaacgtg aactcacaac catttatgcg ttggagagat cgtttcttat 1080 

tttgtgccga agcactttat aaagcacagg ctgaaacagg tgaaatcaaa gggcattact 1140 

tgaatgctac tgcaggtaca tgcgaagaaa tgatcaaaag agctgtattt gctagagaat 1200 

tgggcgttcc gatcgtaatg catgactact taacgggggg attcaccgca aatactagct 1260 

tggctcatta ttgccgagat aatggtctac ttcttcacat ccaccgtgca atgcatgcgg 1320 

ttattgatag acagaagaat catggtatcc acttccgggt attagcaaaa gcgttacgta 1380 

tgtctggtgg agatcatatt cactctggta ccgtagtagg taaacttgaa ggtgaaagag 1440 

acataacttt gggctttgtt gatttactgc gtgatgattt tgttgaacaa gatcgaagtc 1500 

gcggtattta tttcactcaa gattgggtct ctttaccagg tgttctaccc gtggcttcag 1560 

gaggtattca cgtttggcat atgcctgctc tgaccgagat ctttggggat gattccgtac 1620 

tacagttcgg tggaggaact ttaggacatc cttggggtaa tgcgccaggt gccgtagcta 1680 

atcgagtagc tctagaagca tgtgtaaaag ctcgtaatga aggacgtgat cttgctcagg 1740 

aaggtaatga aattattcgc gaggcttgca aatggagccc ggaactagct gctgcttgtg 1800 

aagtatggaa agagatcgta tttaattttg cagcagtgga cgttttggat aagtaaaaac 1860 

agtagacatt agcagataaa ttagcaggaa ataaagaagg ataaggagaa agaactcaag 1920 

taattatcct tcgttctctt aattgaattg caattaaact cggcccaatc ttttactaaa 1980 

aggattgagc cgaatacaac aaagattcta ttgcatatat tttgactaag tatatactta 2040 

cctagatata caagatttga aatacaaaat ctagaaaact aaatcaaaat ctaagactca 2100 

aatctttcta ttgttgtctt ggatcgcggc cgcgctagcg tcgacgatcc ttaggattgg 2160 

tatattcttt tctatcctgt agtttgtagt ttccctgaat caagccaagt atcacacctc 2220 

tttctaccca tcctgtatat tgtccccttt gttccgtgtt gaaatagaac cttaatttat 2280 

tacttatttt tttattaaat tttagatttg ttagtgatta gatattagta ttagacgaga 2340 

ttttacgaaa caattatttt tttatttctt tataggagag gacaaatctc ttttttcgat 2400 

gcgaatttga cacgacatag gagaagccgc cctttattaa aaattatatt attttaaata 2460 

atataaaggg ggttccaaca tattaatata tagtgaagtg ttcccccaga ttcagaactt 2520 

tttttcaata ctcacaatcc ttattagtta ataatcctag tgattggatt tctatgctta 2580 

gtctgatagg aaataagata ttcaaataaa taattttata gcgaatgact attcatctat 2640 

tgtattttca tgcaaatagg gggcaagaaa actctatgga aagatggtgg tttaattcga 2700 

tgttgtttaa gaaggagttc gaacgcaggt gtgggctaaa taaatcaatg ggcagtcttg 2760 

gtcctattga aaataccaat gaagatccaa atcgaaaagt gaaaaacatt catagttgga 2820 

ggaatcgtga caattctagt tgcagtaatg ttgattattt attcggcgtt aaagacattc 2880 

ggaatttcat ctctgatgac acttttttag ttagtgatag gaatggagac agttattcca 2940 

tctattttga tattgaaaat catatttttg agattgacaa cgatcattct tttctgagtg 3000 
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aactagaaag ttctttttat agttatcgaa actcgaatta tcggaataat ggatttaggg 3060 

gcgaagatcc ctactataat tcttacatgt atgatactca atatagttgg aataatcaca 3120 

ttaatagttg cattgatagt tatcttcagt ctcaaatctg tatagatact tccattataa 3180 

gtggtagtga gaattacggt gacagttaca tttatagggc cgtttgtggt ggtgaaagtc 3240 

gaaatagtag tgaaaacgag ggttccagta gacgaactcg cacgaagggc agtgatttaa 3300 

ctataagaga aagttctaat gatctcgacc tgcaggcatg caagcttggc gtaatcatgg 3360 

tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa catacgagcc 3420 

ggaagcataa agtgtaaagc ctggggtgcc taatgagtga gctaactcac attaattgcg 3480 

ttgcgctcac tgcccgcttt ccagtcggga aacctgtcgt gccagctgca ttaatgaatc 3504 

ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc ctcgctcact 3600 

gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc aaaggcggta 3660 

atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc aaaaggccag 3720 

caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag gctccgcccc 3780 

cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc gacaggacta 3840 

taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt tccgaccctg 3900 

ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct ttctcaatgc 3960 

tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg ctgtgtgcac 4020 

gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct tgagtccaac 4080 

ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat tagcagagcg 4140 

aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg ctacactaga 4200 

aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa aagagttggt 4260 

agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt ttgcaagcag 4320 

cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc tacggggtct 4380 

gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt atcaaaaagg 4440 

atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta aagtatatat 4500 

gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat ctcagcgatc 4560 

tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac tacgatacgg 4620 

gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg ctcaccggct 4680 

ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag tggtcctgca 4740 

actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt aagtagttcg 4800 

ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt gtcacgctcg 4860 

tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt tacatgatcc 4920 

cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt cagaagtaag 4980 

ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct tactgtcatg 5040 

ccatccgtaa gatgcttttc tgtgactggt gagtactcaa ccaagtcatt ctgagaatag 5100 

tgtatgcggc gaccgagttg ctcttgcccg gcgtcaatac gggataatac cgcgccacat 5160 

agcagaactt taaaagtgct catcattgga aaacgttctt cggggcgaaa actctcaagg 5220 

atcttaccgc tgttgagatc cagttcgatg taacccactc gtgcacccaa ctgatcttca 5280 

gcatctttta ctttcaccag cgtttctggg tgagcaaaaa caggaaggca aaatgccgca 5340 

aaaaagggaa taagggcgac acggaaatgt tgaatactca tactcttcct ttttcaatat 5400 

tattgaagca tttatcaggg ttattgtctc atgagcggat acatatttga atgtatttag 5460 

aaaaataaac aaataggggt tccgcgcaca tttccccgaa aagtgccacc tgacgtctaa 5520 

gaaaccatta ttatcatgac attaacctat aaaaataggc gtatcacgag gccctttcgt 5580 

c 5581 

<210> 15 
<211> 1434 
<212> DNA 

<213> Nicotiana tabacum 
<223> rbcL 
<400> 15 
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atgtcaccac aaacagagac taaagcaagt gttggattca aagctggtgt taaagagtac 60 

aaattgactt attatactcc tgagtaccaa accaaggat actgatatatt ggcagcattc 120 

cgagtaactc ctcaacctgg agttccacct gaagaagcag gggccgcggt agctgccgaa 180 

tcttctactg gtacatggac aactgtatgg accgatggac ttaccagcct tgatcgttac 240 

aaagggcgat gctaccgcat cgagcgtgtt gttggagaaa aagatcaata tattgcttat 300 

gtagcttacc ctttagacct ttttgaagaa ggttctgtta ccaacatgtt tacttccatt 360 

gtaggtaacg tatttgggtt caaagccctg cgcgctctac gtctggaaga tctgcgaatc 420 

cctcctgctt atgttaaaac tttccaaggt ccgcctcatg ggatccaagt tgaaagagat 480 

aaattgaaca agtatggtcg tcccctgttg ggatgtacta ttaaacctaa attggggtta 540 

tctgctaaaa actacggtag agccgtttat gaatgtcttc gcggtggact tgattttact 600 

aaagatgatg agaacgtgaa ctcacaacca tttatgcgtt ggagagatcg tttcttattt 660 

tgtgccgaag cactttataa agcacaggct gaaacaggtg aaatcaaagg gcattacttg 720 

aatgctactg caggtacatg cgaagaaatg atcaaaagag ctgtatttgc tagagaattg 780 

ggcgttccga tcgtaatgca tgactactta acggggggat tcaccgcaaa tactagcttg 840 

gctcattatt gccgagataa tggtctactt cttcacatcc accgtgcaat gcatgcggtt 900 

attgatagac agaagaatca tggtatccac ttccgggtat tagcaaaagc gttacgtatg 960 

tctggtggag atcatattca ctctggtacc gtagtaggta aacttgaagg tgaaagagac 1020 

ataactttgg gctttgttga tttactgcgt gatgattttg ttgaacaaga tcgaagtcgc 1080 

ggtatttatt tcactcaaga ttgggtctct ttaccaggtg ttctacccgt ggcttcagga 1140 

ggtattcacg tttggcatat gcctgctctg accgagatct ttggggatga ttccgtacta 1200 

cagttcggtg gaggaacttt aggacatcct tggggtaatg cgccaggtgc cgtagctaat 1260 

cgagtagctc tagaagcatg tgtaaaagct cgtaatgaag gacgtgatct tgctcaggaa 1320 

ggtaatgaaa ttattcgcga ggcttgcaaa tggagcccgg aactagctgc tgcttgtgaa 1380 

gtatggaaag agatcgtatt taattttgca gcagtggacg ttttggataa gtaa 1434 
<210> 16 
<211> 705 
<212> DNA 

<213> Nicotiana tabacum 
<223> accD 
<400> 16 

aatgactatt catctattgt attttcatgc aaataggggg caagaaaact ctatggaaag 60 

atggtggttt aattcgatgt tgtttaagaa ggagttcgaa cgcaggtgtg ggctaaataa 120 

atcaatgggc agtcttggtc ctattgaaaa taccaatgaa gatccaaatc gaaaagtgaa 180 

aaacattcat agttggagga atcgtgacaa ttctagttgc agtaatgttg attatttatt 240 

cggcgttaaa gacattcgga atttcatctc tgatgacact tttttagtta gtgataggaa 300 

tggagacagt tattccatct attttgatat tgaaaatcat atttttgaga ttgacaacga 360 

tcattctttt ctgagtgaac tagaaagttc tttttatagt tatcgaaact cgaattatcg 420 

gaataatgga tttaggggcg aagatcccta ctataattct tacatgtatg atactcaata 480 

tagttggaat aatcacatta atagttgcat tgatagttat cttcagtctc aaatctgtat 540 

agatacttcc attataagtg gtagtgagaa ttacggtgac agttacattt atagggccgt 600 

ttgtggtggt gaaagtcgaa atagtagtga aaacgagggt tccagtagac gaactcgcac 660 

gaagggcagt gatttaacta taagagaaag ttctaatgat ctcga 705 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<223> poly linker 
<400> 17 

cgcggccgcg ctagcgtcga c 21 
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<210> 18 
<211> 7 
<212> DNA 

<213> Artificial sequence 
<223> Shine-Dalgarno Sequence 
<400> 18 
aggaggu 
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